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(54) Body fluid absorbent panel 

(57) A body fluid absorbent panel including fibers 27 
containing hydrophlllc fibers by BO - 100 % by weight 
and superabsorbent polymer particles 28 contains heat- 
fusible fibers which are fused to intertwine the fibers and 
thereby to form a three-dimensional network structure 
wherein the high absorption polymer particles 28 are 
held between respective pairs of the adjacent fibers or 
bonded to the fibers by means of binder, and thereby • 
falling off of the polymer particles can be prevented and 
the absorption efficiency can be improved. 
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Description 

[0001] This Invention relates to a body fluid absorbent 
panel suitable for use In a disposable body fluid absorb- 
ent wearing article such as a diaper or a sanitary napkin. 
[0002] In conventional disposable diapers or sanitary 
napkins, it is well known to use, as a body fluid absorb- 
ent panel thereof, an assembly comprising a body fluid 
absorbent core formed by a mixture of hydro phlHc fibers 
such as fluff pulp and high absorption polymer particles 
and covered with a llquld-pervlous eheet or with such 
liquid-pervious sheet and a llqurd-lmpervlous sheet. 
[0003] It is always desired for such a disposable body 
fluid absorbent wearing article such as a diaper or a sen- 
itary napkin to improve a liquid absorbing capacity 
achieved by the article and, at the same time, to mini- 
mize its thickness. The requirements may be satisfied 
by increasing the quantity of high absorption polymer 
particles. However, the high absorption polymer parti- 
cles have not the absorption rate as high as that 
achieved by the fluff pulp. I n addition, rt becomes difficult 
to maintain the polymer in a constant shape and possi- 
bility that the polymer may leak out from the article as 
its quantity increases since the polymer Is present in tha 
form of particles. Upon moisture absorption, the high ab- 
sorption polymer particles form a gel block which can 
no more absorb further quantity of moisture and, In con- 
sequence, the article often can not achieve the absorp- 
tion expected on the basis of the quantity of the high 
absorption polymer particles used by the article. 
[0004] In view of the problem raised when a large 
quantity of the high absorption polymer particles are 
used, it is an object of this Invention to provide a body 
fluid absorbent panel Improved so that the problems can 
be overcome. 

[0005] According to this invention, there Is provided a 
body fluid absorbent panel comprising a core having up- 
per and lower surfaces one of which is covered with a 
llquld-pervlous sheet while the other of which is covered 
with a liquid-pervious or HquId-1mpervlou6 sheet and hy- 
drophilic fibers and high absorption polymer particles 
contained between the upper and lower surfaces. 
[0006] The improvement according to this Invention is 
In Chat the core contains heat-fusible fibers comprising 
the hydrophillc fibers or hydrophobic fibers and the en- 
tire fibers forming the core are put together to form a 
three dimensional network structure as the heat-fusible 
fibers arc fused at least some Of spots at which the entire 
fibers inters set the heat-fusible fibers wherein the poly- 
mer particles have an absorption rate less than 20 sec- 
onds as measured by Vortex method and are held within 
the network structure by held between respective pairs 
of the adjacent fibers forming the network structure or 
bonded to the fibers by means of binder. 

Fig. 1 is a plan view showing a disposable diaper 
as partially broken away; 

Fig. 2 is a sectional view taken along a line II - II in 
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Fig. 1;and 

Fig. 3 Is a fragmentary scale-enlarged diagram of 
Fig. 2. 

S [0007] Details of a body fluid absorbent pane] accord- 
ing to this invention will be more fully understood from 
the description given hereunderwith reference to the ao- 
oompanylng drawings. 

[0008] Fig. 1 Is a plan view showing a disposable dia- 

'0 per 1 using a body fluid absorbent panel according to 
this invention as partially broken away. Tne diaper 1 
comprises a llquld-pervlous topsheet 2 made of a non- 
woven fabric or a perforate plastic film, a Hquld-fmpervi- 
oue backeheet 3 made of a plastic film and a body fluid 

13 absorbent panel 4 disposed between these two sheets 
2, 3. The top- and backsheets 2, 3 extend outward be- 
yond a peripheral edge of the panel 4 and are placed 
upon and water-tightly bonded to each other in these 
extensions by means of hot melt adhesive 9 describing 

20 a plurality of spiral curves. The diaper 1 is composed, 
In a longitudinal direction as viewed in Fig. 1 , of a front 
waist region 6, a rear waist region 7 and a crotch region 
B extending between these two regions 6, 7 and along 
longitudinally outer end portions of the front and rear 

55 waist regions 6, 7, respectively, elastic members 11,12 
extending In a waist surrounding direction, i.e., In a 
transverse direction as viewed in Fig. 1 are disposed 
between the top- and backsheets 2, 3 and bonded under 
tension to the inner surface of at least one of these 

so sheets 2, 3. Along transversely opposite side edge por- 
tions of the crotch region 8, elastic members 13 associ- 
ated with respective leg-openings are disposed be- 
tween the top- and backsheets 2, 3 and bonded under 
tension to the Inner surface of at least one of these 

3s sheets 2, 3. A pair of tape fasteners 1 4 are attached to 
transversely opposite side edge portions of the rear 
waist region 7. The inner surface of the crotch region 6 
Is formed in its transversely middle zona with a pair of 
compressed grooves 1 6 extending in the longitudinal di- 

40 rection. 

[0009] Fig. 2 Is a sectional view taken along a line II - 
II In Fig. 1 . The panel 4 has a core 21 and a cover sheet 
26 (See Fig. 1 also) adapted to cover upper and lower 
surfaces 22, 23 as well as side surfaces 24 of the core 

45 21 . The core 21 comprises a plurality of fibers 27 and 
high absorption polymer particles 28 mixed with the fib- 
ers 27 wherein Its upper surface 22 faces the topsheet 
2 with the cover sheet 28 therebetween and Its lower 
surface 23 faces the backsheet 3 with the cover eheet 

so 26 therebetween. The core 21 may have Its upper sur- 
face 22 covered with a liquid-pervious sheet and Its low- 
er surface 23 as well as its side surfaces 24 covered 
. with a Hquid-pervlous or liquid-Impervious sheet. In the 
case of the Illustrated embodiment, these surfaces 21 - 

ss 24 are covered with the liquid-pervious cover eheet 26 
in the form of tissue paper. Such cover sheet 26 Is bond- 
ed to the backsheet 3 by means of hot melt adhesive B 
and bonded to the topsheet 2 by means of hot melt ed- 
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hesive 29. By bonding the cover sheet 28 to the top- and 
backsheets 2, 3, the panel 4 is held in place and, in ad- 
dition, the panel 4 is brought in close contact with the 
topsheet 2 so that body fluids may rapidly permeate the 
panel 4. The panel 4 Is formed in ite transversely oppo- 
site sfd9 portions with a pair of the compressed grooves 
16 extending In the longitudinal direction. These com- 
pressed grooves 16 may be formed by compressing the 
panel 4 together with the top- and backsheet 2, 3 in a 
thickness direction thereof at a normal temperature or 
under heating until the pane] 4 has a thickness along 
these grooves reduced to 2/3 or less, preferably to 1/2 
or less with respect to the remaining region of the panel 
4. While the length of these compressed grooves 16 in 
the longitudinal direction is not specified, these com- 
pressed grooves 1 6 preferably extend across the crotch 
region 8 over at least 1/2 of a full length of the panel 4. 
While a width of the respective grooves 16 at bottoms 
32 thereof also Is not specified, this width Is preferably 
in a range of 0.2 ~ S mm. The panel 4 presents the max- 
imum apparent density at The bottoms 32 of the respec- 
tive grooves 1 6 at which the fibers 27 and the polymer 
particles 28 are compressed and a relatively high den- 
sity In the vicinity or both sides 33 of the respective bot- 
toms 32. The density of the panel 4 progressively de- 
creases substantially in proportion to the distance from 
the respective grooves 1 6 in the transverse direction of 
the panel 4. 

[0010] Fig. 3 is a fragmentary scale-enlarged diagram 
illustrating the core 21 . The cone 21 Is a mixture of the 
fibers 27 occupying 40 - 5 % by weight of the core 21 
and the high absorption polymer particles 28 wherein 
the fibers 27 have a basis weight of 20 - 1 00 g/m* at)d 
an apparent density in a range of 0.01 - 0.05 g/crn 3 . Of 
th© entire quantity of these fib ere 27, at least 50 % by 
weight comprises fibers having a fineness less than 6 
dtcx and 80 ~ 100% by Weight comprises hydrophilic 
fibers. The fibers 27 may contain hydrophobic fibers of 
20 ~ 0 % by weight, of the entirs quantity of these fibers 
27, 20 ~ 100% by weight comprises heat-fusible fibers 
which may be hydrophilic or hydrophobic. The fibers 27 
may comprise at least two types of fiber having melting 
points different from each othar and preferably comprise 
two or three types of fiber presenting a differential melt- 
ing point at least In a range of 50 »c. it is also possible 
to use crimped or non-crimped side-by-side or shealh- 
and-core type composite fibers as the fibers 27. 
[0011 ] Ih the case of the core 21 exemplarily illustrate 
ed in Fig. 3, the fibers 27 comprise low melting point (i. 
q., 130*0) polyethylene fibers 41 having a fineness ol 
2 dtcx and treated to become hydrophilic and high melt- 
ing point (i.e., 250 *C) polyester fibers 42 having a fine- 
ness of 4 dtex and treated to become hydrophilic. The 
low melting point fibers 41 occupy 70 % by weight and 
the high melting point fibers 42 occupy 30 % by weight 
of the entire quantity of the fibers 27. At firs! spots 43 at 
which the low melting point fibers 41 intersect one an- 
other, the low melting point fibers 41 are fused together 



and at second spots 44 at which the low melting point 
libers 41 intersect the high melting point fibers 42, only 
the low melting point fibers 41 are molten and welded 
to the high melting point fibers 42. At third spots 48 at 

s which the high malting point fibers 42 intersect together, 
these fibers 42 merely come in contact with one another 
but not Welded together. At the first intersecting spots 
43, the low melting point fibers 41 are rather firmly fused 
together, at the second intersecting spots 44, the low 

TO melting point fibers 41 are welded to the high rneRIng 
point fibers 42 rather moderately and at the third inter- 
secting spots 46, the high melting point fibers 42 arc not 
welded together. Within the core 21 , the supcrabsorbept 
polymer particles 28 may be held in a network structure 

t5 defined by the fibers 27 in various manners. For exam- 
ple, the polymer particles 28 may be held between each 
pair of the adjacent low melting point fibers 41 , 41 , be- 
tween each pair of the adjacent Jow melting point fiber 
41 and high moiling point fiber 42 or between each pair 

20 of the adjacent high melting point fibers 42, 42 so far as 
the polymer particles 28 can be held apart from one an- 
other. In addition to these manners in which tho polymer 
particles 28 are held by the fibers 27, it is also possible 
to use the well known binder by means of which the poh 

& ymer particles 28 are bonded to the fibers 27 comprising 
the low melting point fibers 41 and the high melting point 
fibers 42. While the well known polymer particles 20 may 
be used, those having a grain size of 100 - 1000 and 
a saline retention capacity of at least 20 g/g Is preferably 

30 used. 20 - 1 00 % by weight of the polymer partides 29 
preferably presents an absorption rate less than 20 sec- 
onds, more preferably presents an absorption rate less 
than 10 seconds as measured by Vortex method ac- 
cording to J is K 7224. While the spherical polymer par- 
as tides 2B are illustrated, preferably the surface of the in- 
dividual polymer particles 26 is formed with a plurality 
of irregularities and thereby the surface area thereof is 
maximized so far as the total weight of the polymer par- 
ticles 28 Is maintained constant. The irregularities 

40 formed on the spherical surface of the individual poly- 
mer particles 2B facilitate the polymer particles 28 to be 
caught by the fibers 27 and thereby eliminate an anxiety 
that the polymer particles 28 might fall off from the core 
21 . The surface area of the incSvidual polymer particles 

4s 2B enlarged by the Irregularities serves to improve the 
absorption rate. A specific surface area of the polymer 
partides 28 functioning in this manner is preferably at 
least 0.03 m 2 /g, more preferably at least 0.07 m^/g as 
measured using AUTO PORE II 1 9420 of Micrometrics 

so Corp. 

[0D12] In such diaper 1 , the quantity of water having 
permeated through the topsheet 2 and the cover sheet 
26 Into the core 21 Is absorbed not only, by the hy- 
drophilic fibers contained in the fibers 27 but also by the 
5* high absorption polymer particles 28 as this quantity of 
water flows through the interstices of the fibers 27 form- 
ing the network structure. Of the polymer particles 28, 
those held between respective parrs of the adjacent low 
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melting point fibers 41 end high melting point fibers 42 
are swollen and deformed as they absorb water. The 
polymer particles 2B swollen and deformed in this man- 
ner separate the fibers 41 , 42 one from another at the 
second spots 44 and are relieved of the constraining ef- 
fect by these fibers 41 , 42. Now the polymer particles 
2$ can further quantity of water. A plurality of polymer 
particles 28 are held by the fibers 27 so that the individ- 
ual polymer particles 28 may be spaced one from an- 
other. Such arrangement eliminates an apprehension 
that these polymer particles 28 might mutually prevent 
them from being swollen and form the gel block retard- 
ing permeation of water into the core 21 . When at least 

20 % by weight of the polymer particles 28 has the ab- 
sorption rate less than 20 seconds as measured by the 
Vortex method, the quantity of water flowing through the 
Interstices of the fibers 27 can be rapidly caught by the 
polymer particles 28 and any possibility that any quantity 
of such water might leak out from the cfiaper 1 . Conven- 
tionally, the polymer particles- 28 have sometimes fallen 
off from the core 21 as the diaper 1 is handled. However, 
with the arrangement in which the polymer particles 28 
move sideways before falling off thereof, the presence 
of the compressed grooves 16 function to prevent such 
movement of the polymer particles 28 and thereby to 
eliminate a possibility that the polymer particles 2B might 
leak out from the lateral portions of the panel 4. 
[0013] The compressed grooves 16 serve also to dam 
up sideway flow of water in the core 21 and thereby to 
prevent water from leaking sideways In the diaper 1 . 
Placement as well as length of the compressed grooves 
1 6 are not limited to those in the illustrated embodiment 
and may be appropriately modified. It is evod possible 
without departing f mm the scope of this Invention to pro- 
vide the panel 4 having none of the compressed grooves 
16. It is also possible to replace the compressed 
grooves 16 each continuously extending in the longitu- 
dinal direction as in the Illustrated embodiment by a plu- 
rality of longitudinally Intermittent but substantially rib- 
bon-like compressed regions. The compressed grooves 
1 6 formed by compressing the panel 4 together with the 
top- and backsheets 2, 3 as In the illustrated embodi- 
ment may be replaced by the compressed grooves 16 
formed by compressing the panel 4 alone. The com- 
pressed grooves 16 obtained by compressing the core 

21 under heating is advantageous in that the fibers 27 
are fused together at the bottoms 32 and In the vicinity 
33 thereof of the respective grooves 16. As a result, 
sideway movement of the polymer particles 28 and wa- 
ter can be reliably prevented. 

[001 4] The panel 4 according to this Invention can be 
used not only for the diaper 1 as Illustrated but also the 
other disposable body fluid absorbent wearing articles 
such as a sanitary napkin. In these articles, the cover 
sheet 28 may be formed, Instead of the tissue paper, 
wfth the liquid-pervious topsheet 2 (See Fig. 1) and the 
liquid-impervious backsheet 3. In this case, the upper 
surface 22 and the lower surface 23 of the panel 4 are 



9 059A1 6 

covered with the topsheet 2 and the backsheet 3. re- 
spectively. The absorption rate measured by Vortex 
method Is represented by a time required for the high 
absorption polymer particles of 2.0 g to absorb 50 g of 
5 0.9 % physiological saline solution. The water retention 
of the high absorption polymer particles 28 is represent- 
ed by a weight of the particles 26 of 1 g after the particles 
26 have been immersed in 1 liter of 0.9 % physiological 
saline solution for 1 hour, then water-drained for 15 mln- 

10 utes and finally centrifuged at 850 rpm for 90 seconds. 
[0015] The body fluid absorbent panel according to 
this Invention Is constructed so that the high absorption 
polymer particles arc held apart from one anotherwithin 
the core of network structure formed by the heat-fuaibJe 

is libers. Such a unique arrangement enables the problem 
accompanied by the prior art such that the polymer par- 
ticles might leak out from the panel to be solved. The 
polymer particles In such state are free from an appre- 
hension that the gel block might be formed Bnd deteri- 

20 orate the absorption efficiency of the panel. Such panel 
enables a large quantity of the high absorption polymer 
particles to be effectively used and to offer the absorp- 
tion efficiency expected on the basis of the quantity of 
the polymer particles actually used. 

23 

Claims 

1 . A body fluid absorbent panel comprising a core hav- 
30 ing upper end lower surfaces one of which Is cov- 
ered with a liquid-pervious sheet while the other of 
which Is covered with a liquid-pervious or llquld-lm- 
pervlous sheet and hydrophOic ftoers and superab* 
sorbent polymer particles contained between said 

55 upper and lower surfaces, wherein: 

sard core contains heat-fuslble fibers compris- 
ing said hydrophllic fibers or hydrophobic fibers 
and the entire fibers forming said core are put 

*o together to form a three dimensional network 

structure as said heat-fuslble fibers are fused 
at toast some of spots at which said entire fibers 
Intersect said heat-fusible fibers wherein said 
polymer particles have an absorption rate less 

4S than 20 seconds as measured by Vortex meth- 

od and are held within said network structure 
by held between respective pairs of the adja- 
cent fibers forming said network structure or 
bonded to said fibers by means of binder 

50 

2. The body fluid absorbent panel according to Claim 
1 , wherein said core comprises hydrophilDc fibers of 
40 — 5 % by weight and high absorption polymer 
particles of 60 - 95 % by weight. 

BS 

3. The body fluid absorbent panel according to Claim 
1, wherein the entire fibers contained in said core 
have a basis weight of 20 - 1 00 g/m 2 . 
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4. The body fluid absorbent panel according to Claim 
1 , wherein said hcai-fusible fibers comprise first flb- 
ere of relatively low melting point and second fibers 
of relatively high melting point, said network struc- 
ture has flrstspots at which said first fibers are fused 
together, second spots at which said first fibers are 
fused and welded to said second fibers so that said 
fibers may be more easily separated one from an- 
other at said second spots than at said first spots. 

5. The body fluid absorbent panel according to Claim 
4, wherein separation between said fibers occurring 
at said second spots are promoted by swelling and 
deformation of said polymer particles ss said poly- 
mer particles absorb water. 
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6. The body fluid absorbent panel according to Claim 
1 , wherein the sheets covering said upper and lower 
surfaces and said core are compressed in a thick- 
ness direction of said core along area inside a pe- 
ripheral edge of said core to form a high density 
zone having a substantially strip. 



20 



The body fluid absorbent panel according to Claim 
1 , wherein the sheet covering the upper and lower 
surfaces of said core comprises tissue paper. 



The body fluid absorbent panel according to Claim 
1 , wherein the sheets covering the upper and lower 
surfaces of said panel, respectively, comprise a liq. 
uid-pervious topsheet and a llquld-lmpervlous 
backsneet of a disposable diaper or a sanitary nap- 
kin. 



30 



The body fluid absorbent panel according to Claim 
1, wherein a specific surface area of said polymer 
partides Is at least 0.03 rrfrg. 



1 0. The body fluid absorbent panel according to Claim 
1 , wherein a water retention coefficient of said pol- 
ymer particles Is at least 20 g/g. 



45 



so 
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0494270 Al 


15-07-1992 








FI 


921331 A 


26-03-1992 








OP 


5501090 T 


04-03-1993 








NO 


921199 A 


27-03-1992 


US 4872870 


A 


10-10-1989 


US 


4737404 A 


12-04-1988 | 


GB 1408009 


A 


01-10-1975 


DE 


2156961 Al 


24-05-1973 








AR 


200990 Al 


06-02-1975 








AU 


470127 B 


04-03-1976 








AU 


4806672 A 


26-04-1974 








CA 


973437 Al 


26-08-1975 








ES 


407759 Al 


01-10-1975 








JP 


48061770 A 


29-08-1973 








JP 


54010670 6 


09-05-1979 








US 


4128679 A 


05-12-1978 








ZA 


7207521 A 


25-07-1973 
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